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Abstract of KR2001 0060297 

PURPOSE: A substrate for a light emitting device, a 
light emitting device and a production process of a light 
emitting device are provided to achieve a high produce 
rate which takes light out. CONSTITUTION: A 
substrate comprises an electrically conductive 
transparent film(2) which is in contact with at least one 
surface of a low refractive index member, and the low 
refractive index member has a refractive index greater 
than 1 and not greater than 1.30. The low refractive 
index member is made of an aerogel, while the low 
refractive index member is made of a silica aerogel. 
Thus, the transparent conductive film provides a light 
emitting device of which external efficiency to draw 
light outside is higher and of which surface luminance 
is higher, a substrate for such light emitting device and 
a process for the production of such light emitting 
device. 
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smoii aoiAi. &?\ xj^agTiib Qm\t 2^21 sag ^ixim. s^^oii E^^^g 
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XII22J aXlOO SiOfAi . gA|§E||2| VtfgiXfe £PI XHt2| fl xi. ^81 XIII S| flX|2J fl|1~82| £JA|§ 

EH§ Oii= BS±ttS £j ggge JWI3 0|?0|X|D|. X|^ag*||£ ?|X|b 

232* cn»mfe seoii gritgg ?ixib #e aq. oi g^^b ara^xig ?\es\ jqg 

£1 1*112} ycn»2| ESa^ S3 Oil tfggg ?l£!q. 0|2| gjs. g>^±X|0ijAjb ^#Oi|A| ^ 
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«|32| flX|0U SiOjAi. Xl|42| ^A|g£H2| tfS^fe &1\ «|32| SX|2| »| 32] gAJgEHOII 2!0|Aj, 
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HS§2| B 3|0|| UK X| S| 0| 2ib 3101 H^5|S|q, 

SB. X||42| fiXIOII 2(01/4. XISaiM7( 1 32 1.30 01 ^2| gill 7|X|b 3i. fliHfl|;i ^ 
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^^^01 &3xBs(oiie gs. pl gmxng)oi £jxi^ aft* 3x1 a «a?> ofioisssj 

2£ SSSIOI 2iq. 0| £| 80 ^S5M)i|A1b gl^X}|g0i|A1 ^gta n ^oj JSgoi Sj^ ^ 
ej?l 01|O|£^§ S3|3fD1 ^§2£^Ei ftSiaoil €JAF6flA| A|^£jb #0| ST0|X|3. ft£| 

&2J HS0||A|^E|2| ^IStOl feOWOf. fi02| $JE;>| feOf Jiq. 

XII3 SEb XJI42J flX|§ 0|!b S^U2| @ EH Oil £iO|AK g>^^X|b ^^#0| PL ^§o|b £0|8?K £Eb 51 
X^2| 5Af* g>0| Wgo\£ goj qgog aq. 0|2t S6 ^S4:Xtb &^*0| PL ^S^b #0| 

Eb 2X|£2J 5A|§ g>Oh 8®«fe gOIHS. Xf^a^Xj] SEOfl aEAl Ea^2|l §fi 
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b'Sl°CH. feSSSfS SSWfe 2*0f|£ 3 £S^9f2j SsOll 2J«H gS^e 331 g?X| 8fb 

Pb 01201 °jp. 

fiXlCHI 2iO|/H. £ ^S8 «J3±XK Xi|32| fiXJSJ XJ|42j £AI3E«21 &&4:X|2| *US«Jg|§ 

jusbp. 01 ^8 ftBie^oii aem onoiss ga?t ojioisajei »9S(oii 

1 SB. PL 82XHS2] *)g }|X|3 Ol^OiS 88±X>B AI|3S8fb &B££A1. g*^A|&£ §°l|g 

a #011 £s«hai a»B 33E«°^ gem onoisasi ^sts 886 *. ^si^fr oiiois^si qet 
^oij «u#g sasfb *b 332s bp. 01 ^gjoiiAib 8 em oiioi^iy «tsts boi*mi S8i> 4 
2*3, a gai ^b »&a^2| m&\ §oi5Haa. 

fl|62| QX|OI| HOIAI. g ^38 8S±*K =8| Xl|42| £X|2| Ji|32J £A|gE|j2| |ffB^X[S| *II£^B§ 

«IS8P. 01 #ae#oii wbxhscoiii ^b pl &&xn£)2i gxis g# 5b 9x1 b xi^s^xii 

oj ^9{gEH2| 8£f£ ?|X|3 0|^0i5! ^2*±X|g XH£8|b £Ej2£Aj. BBXH£2| fiJXfg §#6 & 
^A|£J£ B«»|g tfSJB 80|| £2SHA| a$6 *. 35^o^M| 82*H52| gXtfi 5b 8*16 £ 

E|5>t 0||01 £22] ^SJS S8B££*I SgSfb £^ BP. 0| 8B0i|A|b g*3#S£A1 

b 41 21^ oyoisa wwb soi«mi 88i> * aa. 3 aaj. sssbbj* ^8 ^s^xfsi jiis^ g 

Olo^i gp. 

«|72| ftXIOII SlOiAi g gig 8 SB 88BB ?W2 Ol^OiS SS8H(0||S £0. SB XII 
SSIbHI. 0|38 fl|3S| ftX|2| fl|42| £JA|gE|{2| g^£X} 5b X||42| £X|2] fl|32| gE«2j 8S£X*g 
SB 8BB°£A| 0|§8*fe 2!^ fS2£ 6P. 0| SB 88B0IIA|b 2*A| 896 SB 88BB 0|g 
ofOj 8BH8 88815^ SB 8BB2I 3B2J «£3J ££Df. ct[£|A| g|8 SBSHg 2§ 

* 2iP. 

MI821 s xi 011 °io\m. g ^se sb 8bbs ymn o\*o\& M^u\Q^mm\M m%ti\±m. oi^ 

8 XII32J QX|2j «|4«i| 4JA|SEjj2j gJS±Xf 5b Xi|42| flX|2J £JAlSE|j2i &»AX|S SB ltf»B 

o^Ai o|gm±r ^§ ^s^s ^oicf. 01 getzsm q^peiioioiiAib ^Ai «sb SB tfSBS 
Olgmoj ^SBS S^m£^ 5522£ SB ttBBSI SB^ ^HDj . g^^of q a 

geiiois 2^ ^ SEP. 

SEB. £ tf^iX^OII SiOlAj. g^S^Xffe £j*ll£Ai. 8BWO|£ S3. 5b EL^Cfl ?10\£ SP. 

^. ^^xjg ?^mb ym±x*g tfsssi gEiib sewoie S3. 5b ei^«H 20i£ 

mQ. C£|£|A1. ^^^xp| SBB S^oiib x-j^U!*||. ¥S 5S^s| °j ^gxlib 01^ 20|£}£ SE^ 
P. ^^4:XP| B^«« 21b 3¥01lb Xiggl^ll. ^B ££3°t gy ^S^JIb 0)i= 3iO|Bl£ ^S^£S 
go| S EL^SH Sib 20| fcrtgsWP. B^B BTB^g Olg^B. ^5. B^B ^£13 

QF q^^21IO|^ 4^ ap. 

5E^! ^I2| 01^ fiX|g2| Oii=: ^AI^EHOII 2iO|AiE. XISSS^ISI WISb OijOi^l. =5| CHI CH 

^01 SP. X|gaS^|2| ^EHb A|E^ £ ^ pei|0|e^ ^oi, ^jjjo| ^j^^ qa b|U 

oWM ^©81 5»8 ^£«0|Oi£ S3. 5b ¥«|2J Pg Xj^2[ ^b £P g£2| ^Pilg 7^X|b S 

EHOIOiE SP, X|gaS«i2| 38B 0i|O|S^ gj SlflB SE«b &S4tX[g 7IB 5b W8^2| §£011 
P£> dSIS 4 21P. 

5B. £Pf2J 0|^ flX|§£| 0|l=z ^JAl^EliOII 2J0]A1£, Xi^S^j|2| XH^b ^SB «B| 5b ?SB ^X| 
OIP. ^9^12] gEHb A|e^f 5b SaiO|e^ ^ p^ x|42| B|3«HA| 

^b SE}|0|015 §3. 5b ^121 X\$J\ pg x|^2f &b 2P 952] 7^X|b ^EH0|O|£ 

SP. ¥9^121 2^SB SEHb »8:fcX>g 7IB SEb ^^^X[2] gEOil P^ ^ 2iP. 

SB. &?I2| Oik flxigei ^JAJSEiloil 2iOjAl5. ^S £^^^6 tf»BS S OfB, 

tf»ota ^^Pfe. 3. b. g ai ag2£^£j aais «joi5 musi XHeS S^SEIOi HP- £S 

aa|S| §EHb t^. "SI arsifil SEHOIP. ^S^iei 3(86 «iS SJ ^86 ^lb ?\& 5 
b 8B^9S| g£0|| pel <M3|i! 4 SIP. 

01 8f. S £g2| ^A|SEH§ 8869. 

£ 18 g 88011 &B ^^X|g 716(A) 2| ?*J|*|ej 8A|2| ^91^ £A|3tb 330|Df, X|gSS 

«id)2i b^2| sboii ¥9 £aasK2)e si§B s^6^3 aq. oi sae^KDb sasoi 

1.003-1.30021 89|2| ii^ 7JX|b ^SXIISg B^°^ 886 330IP. XIS8 8^1(1) 2| S8«0| 1.300 

M £3F8tB. 82| $188 n 0| 88iW8 ^b SO| 5^81711 sp. XI3S^I(1)2| ^ 
8 4**1 HF8SISWB ^#8fb ^BJ^F 0||0|^a§ SB^OI XiS88xl|2| XUg2| *W\ BOIlb 

B7!|7f 2iODj. 1.003 MP Sfb ^ggM &88hb 318 £0|ofX| 8fP. 

56 nS8BM(l)s| ¥fllb =ol BSSIb omxiB. 1.0 ad 0|g£! 310| Hia^^CH. ^Ib 1 m~MD 
^dB aoi MP b«s|«P. B^. Xi^g BxiKD fi 2 DBS 2:af8*fc ^jg S88f01£ S2| ^tPOIl Cfl 
^b SlHDt, O. Bg S#5|0|X| ap. 56. X1^g^xjl2| ^|b ^%n\7\ ^Xfl8|b 2¥Oilb y|2»2| 

SE«0|0|£ S3. Emm &b S^oijb MP SE«S Sfb 20| Hf^^jsjp. 

oj«|x|o S &M\Wffi 5b St^lS Oj^OiS 3«|XH50I| 2J0|A]b 82) ^ISb K3§ 8»S|« 

b 2b oj-Lj d| , 1.3S msi«hb XHSSAib PgiXHSB 210| B^E|«fP. 36q|. P5S XHfioil HO] 
Alb 3*Ji^0| ^A} ^^^SB ?g£|012iqef£ P5S 750ll 2|6 B2| dBOl gjojpifl. 

V8« S3fS 52g Elb a 01 ttB^oiq. 

g g^SOII 2JOIAK 0|g8[b X|ggl«|gb ^1^6 D|Al|?5S»o SiW j Q£§| ?50 || 7IB^b ^2J 
E>§ ai^lieioi ^¥218^ 0|X1IP5§IM 2]0J6P. 0|2| ^8 «g8B«|0«fe 0«B 8 
BIB 4X|. miP3g ^X| #2| ^S4X|gA|. 3S6 PSfl ^XI6 301 S^9P. 

^5|?IS £1 Xi^iSxilB* &8 OUS SB. tM* ^B^2| pH 5§ 5b ^^A|^^2J 7F^^8|j ■ 
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stfersoii °iw urns 2j5Ai?i ^oixjb 99s ps«oip. oiajs. aigsiaisi goiiAis 

3«l 5^£0| ^8 210| 0||O|SaO|2|2 MBI931 2iCK ££|?J Oil Oi Si! 8 ££#EH21 a 

Oflg IS, ORSLflgAIIAj XII51379272 S£ 9Eb § JJI5124364S2* 30| W^MMg ^gQjjg 
3901IS. SEb 0|5^S| S^f|/H JII44Q2927S gfi. § Jj|44329563: 5Eb % *i]461086322f 30J 3^A|£J 

b§ sssb g^oii£ sgai a^i gem ouoisas gfeq. 

^I^o^b DRfHfl gA j |A | fl|4402927SSe. ^ W329562 £2 SEb § X1I46108633 3£O0 7|23H 
M &^A!6j&(^J£j^ g*3*A|E. 33 g8|5>||0|££S &)2J 7K«H. SBBSOil 2]SH £0i*J § 

oi^si £°»tii ^EiioiiAi a^H^Mi «3?i ojjois ^ig xfiass * ap. 

£21711 33Eb Ollg 19 g012 £§#£U2J a# $|g|§g Oltttt e±§0il SK|3|3. £S#EJj2| 
2!i# SltllOl «ft£|0| 2Jb gDH2| 39 £b B¥g 0| gOfi (StfOH) £Q£ gjPllgOl ^8 ^S} 0|#S| 
B±£ XI SB 9. 0121 1 0|tf«B±2| BOUGHS*). 9Eb 0|£f»B±S| S0H(S^OH)«2| SB7I|2| 
£2711 B qgoil. *°J7t| £2g «HXl|6K)j gDH(»tfDH)g XilTioHAl aas»££« gA|t} 4» 21 

q. 

SieOli 2WAlb. S8-504674ga SEb § 10-50B569SH0I|A| fa U|(|f:)£87ll #EH0||At2| 

2JSt|AiE SgJ^j 2j£B 21^ S12| S^IS 7Wfc #8171 qgaig 4^ 2i^3 £2£|0i 
SIQ. WM. ?WIS2!S ^SjXIb 3£ S ttSMI 21014. X|£ag*||£A| Afg# 4 s 22b 3!0|D|. H 
=?£b oil a«o|7» ap. 

Ofl= 21011 2iOj/H£ g g>g£| 333 3*1! b #£|7*2] 39. Sf 40% 0|#. UH|S|CP|£fe 60% 0|#. MP 

HHfsW7l£fe 80% oi#2i g^»gg 7fxib psaioip. seb. 0121 as xisasaiife dr^ g^iAj 

«J58303872 5S0|| ?HA|£|Oi 2ib «f2f tfO|. £071011 Pi«HAj £|0i gib 3^. q5«2| 

=?s» s^iaoi a xi #xiaiij 4 22^0^ uibswq. sec. s grsoii ^oim. xishmsi s^te 

1 U^SfGS. ;|^2^ 99.5%g ^51 €fb 5!b gO|8fX| S^P. 

«5fE!*XL ^Xl 12| OI^OI S Xj^l^lb ¥S^X|2j qsa«i|0|q. Oil* S3. 

S/1J>M XII5086085S gS?Z| 301. HjStEJ +X|2| ^g^l SflB 9011 SgJ^II 2J^6HA| 96 Q 
SSI 4. SJ ?ldS» r SCIENCE. VOL 283. 1999 \B P.520j 21 tfO|. lej^^SO 4»X|2f gejDj|q3i>j DU 
i(R4MA)^X12| S^^XH @g ?, MBj^q^ig ^Sj^lHS g«7l5t01 ^OjXIb S2J«|q3ad Oil 
14X12] qSU*il §g 01|A|^ ^ 2iq. 0|§s oil A| 0(1 X|qX| 8T2DI. Oft S^dl 220lAi£ 
392f 38 2f 40% 0|^ ( W85|«f?|£fe 60% 0|^. Mq Ufg5|»p|Sb 80% 0|^2| ^IXIb 2! 

01 g ^ S0|| A] Afg^b xigag^ioiq. 

Bf2[ 30|. g ^SOil 2J01A|fa ?|4ISaO|0|£. 4X|XH£2| SjO|Oj£. Xi^gXJH ^^5^b X« 

s^Ai A[gn ^ 2ib B o\± 5loi^£ oiio]£^3[ 301 g^§0| e qgsxiioiq. cq-eiAi. g s/iiAi 

Oil Alb 0| 2JD|0||A1 7|A1|£SI£. 4X|XHS2| gJ£. OI|0|SaOII SlfElb 2!££ BP. 

oi^3t 3g xi^§i^i goilAls □ ^ggoi sq y§ ^o^Ai. S^gOl 90% 0|&2| qgi^i^ 
mb 2101 eoiB ss>il 32ES ^AisHAi goixjb aioisaoi wbsiwdi. q^oi ^ gigoii sioiAi » 
^^2| ga. 99 ££2^2| HSAII^^ MB 39011b 6IB|?J 01|OiS2j0| 5|S 

«H«imp. 

SB. SfA| £!SB q^ga. ^^^^ Si ^I^Sej 332 5^|S| ^si^Sb ^1 

ejSOjlOjj £|6flAl g SAilAjOlj SB£|0|. 0|#2J ?|^Af^g 9>M|Aj2j ?5BP. 

#71 B «f£t 301. XiaaS«|(1)SA|b ^e|?| OilOiSSOl 7\3 UJB5IB 0|§^ 4> HP. 

998^2. SEB S7|2f 38 4^2] ^Sgl 7|X|2 fe|Bj?| Oil 01 0|g3^, &JI 

B ^(2)Q£9P ^OjXIb S2j 2I9S2I $|#g 1 (100%)7^[0| ^X| B#A|^ ^ 2iP. 

Oj^lAi 9 5-2790IS 5b § 37-138375^ gMOII ;HA|£jOi Sib 301. #71 

B ^2} 30| SHA1 ^^A|#^2J 7^M6H. SBB10U 2|oHAj 20^2 ^^^BliJOSMjAi £J 

£17f Oil 01 £^0|| r^^^g 901 mb 310| bf&2|«IP. 0|2| 301. 4i4#l 901B OI|0|S 

a8 g §oi »gjoj ojg^ii got. ^ej^f oiioi£^2i g^g. ®9H|# §21 #^01 gsi^b 21 
g ^X|^ ^ 2iP. 

01 *|E|fa slUMg 28J7II 35«P| 3. SEb 2gi7l| 2!5gOi| ^A|^ ^ SiP- 

b mtl^2J fiSOII EXH^b #^7|2| 4^7|g ^^£|*|B|^|2| >fc47|2f »^A|?1Ai 

«|2| i^71g X|^A|ijo S AM a# ^SfBP. 7^1 ^H^b Oflg PS. ±^Sf xj£|fl|g gOH 

Oil g«HA|^l 4:4^ xj^eilgOll SJB^M SXI5HA1 auiOII ±^Vt ^9A|^l 9. SSOi! q 

Bf 7«CHA) -b+71 S Kiemfe B§S HBP. 

017|OflAi 4:421 «B|0l| O|gofb gDHSAib. Oil M 10. DH@g. Oij&g. Ol^n^g, 3^^!. 
M92«. eSa. N.N-qoi|^5gOJDJE. «!A|Ofl^qAja^ OHAIU 4 oi^qj, ^^gj ^E|33|7| g0|ft| 

^11 goHoU. SEB i4« ^eiS2j aoi B^mb ^0H2I XIB^^B 210|ais ^opj. oj^oil BS3b 
218 OlUq. SB 9011 5g]7|ie!57f SSMXIb 39. SgJTII 2j57f §0|B gOH. 0111 PS Dll&^. Oil 

bs. oi±sses. «w oi«» e. 01 ^ «s7^b 2101 umq«n. 

4:4^e|^|£Aib OOS gB. flq^oyaptfsis. fl|AH«Hq4*'tt. se|DllHD||=A|flB. quii^qoii^ 

A|^B. DHSMBIDIRAI6IB. Olli^BiOll^AI^B. S8I Oil g Oil ^A| B . qdl^ POfl^AI # B. D||gM2|0|| 

^ai#& §g «iAie 4 2iq. 

#7|B 301^01. ^OlXJb 0H0fSS!2i gX|2| 71^00 7\±mM 1 sq 1.3g 
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8*fe B?|2| (Hi^ 3S*JW 4* &q. 0111 50. U£ £S38fb S¥2| g!S2| HH 

emioii qef 4*3 gsiAia * gjq. gem odois^si ¥93 g°| 3^5 2*ssi7| ?HH4fc 1.008- 

1.1821 *]?|M 3255 £2S|b 30| HtBS|8}Ct. 

£B|7I 0||OiS^(1a)£ S^g Xf335«l(1)2| H0OII g*|£|b ¥9 £33^(2)8 tf»2!S ¥ 
±J(IT0). #2*SJ§ OtB. tf2W2? g*¥0|&. 8. 3^ 0|§8f0{ 92Sf 4* £*q. ¥93. 
AIM XjgK¥9 gg^xjAja LjElLflb X|S) S0II4 fiftfilfi ¥*I0| 

U^38|q. ¥9 £33^(2)2] 2f¥tflb S|a» ¥93 £ AIM Xj*/5 S*S8|7| ?|5fi, 50 nm~400 nm 
3£7| «OT«HJ. Xi3§l5*l|(1)2| S0 oi] ¥9 £3£5|(2)5 a£8fe £BS qs| x||B£|fe as 0| 

udi. xisaBxH(i)si 20011 no gsi xneg a 01 g«HAi aiwfe ^mqgaib &g 

e ^BHS^ei ¥X|£! 2*85 AHg^ ^ 21Q. 

£ 2b £ ^Sdl g/9±X|§ 7|EKA)2J ?*j|*}oj ^A|SJ gEH2] C|B §315 £A|ffQ. QiaSfb 2 

3H2J S05 7|Xlb *J£|7t OH 0| MS da) Oil 2|B *i 3i5*ll(1)2| H0OII ¥9 £23^(2)5 g£|£ 
2} 0>S9. C|g = 50011 ¥931(3)5 gx|gl ?5S 93812 2»q. ¥93l(3)b £9±X|g 7I5WII # 
£1 ¥0|Bq. ¥931(3)21 ^ffllb */£# 4* 2ib ao|£|0 §2. £3£|b 31S OWQ. 

£ 221 =?xm°l SEHSf so|. X| S3 831(1)011 ¥931(3)5 2!SA|?1£. XI3383!(1)b 33501 1011 

?m7| Kflgoil. 92J $88 -noi 37IJ XlWStfc as omq. ^ »s» 301 as 33501 1011 7W¥ 

DJ. 1.0 /n 0|32| ¥fll5 }[X|b 333531(1)80114 £A|£|01 €^2! ¥. 0| SO] 3350| IS 

q£ S ¥93l(3)g0{|4 #A|£|0| H3i^ ¥011 S7|g£M £t£jb SPOUSE. BfSB 92| 

Qi¥£8 S7|g£M 4 aqfe aS ^aXieiS 33^2J g§S| a^lOII 2|SflA| §0|8R| 0I8H 

m * aoiq. 

OPIOID ^9a||(3)MA1^ RgiSlOll Oiag 4X|. #B|?^M|0|M 4X|, laiOII^EIIM 4X|. MBJOll^^Qj 
aiHUaiOlM 4X| §2i ^94X|§ 0|§|> 4 2iq. ^S«l(3)2» ^!BI?I 0l|Oi£a(1a)0|| 2| & 

(D5 ^#8»fe ois ^soioie §201. 0115 §3. gem oiioiMa^iAi2i s-aygB 

^IIOO WO\M. Q 3^(dlp coating) £b 3^(spin coating)^^5 0|g5|0| ^931(3)2] S3 
Oil ^^A|^^ geJjg amttfe xHg^ 4 HQ. tiBI^I 0||O|M^(la)0i| 2|» «Safi«(1)2| 

q^HM. ^^i&[ y}2} ^^^xi§ ?|£ka) % ?m$= qwm aa^q. 

£ 36 WiTfSSAl EL#e ^[X|^ g ^go| ^^4tX|2| ?£0||5 £A|8|^ aOIDl. £ I 

5i E 22J g£J±X>g 3|S(A)0|| oioj^ % =g £^^^(2)2| X|2a8^|(1)2| filCH^2| figOII gfS§ 
(4)°MAi ^| ELf(4a)g ^x|5Hl. q^0| EL#(4a)2| £S^^(2)JI| »CHq2| SS01I «HS 

^^2j^(14)7f gx|£|0| oiq. o| «7| EL#(4a)OMAlb i^2S ^1 ELXHSMAi A^£|3 £ib » 

&x} ^1^1 XHg. 3^x^i xns.i2S 4 2iq. 

SE£. 0| ^?| EL^(4a)S ^^2J^. B S^^, SXf °| SXf q#?50|0i£ 

gq. HHS S^5l^(14)HMAt^ ^^Dlfe, g-Dpm^. ^21 ^5 0| 4 &q. £ 3(a)fe 

xi^a5^id)2i 21&011 ¥9^1(3)5 &n*m ars el g^x^ sl 3(b)^ xi^aixii(i)2i si^ 

Oil ^9*11(3)1 &m\3. 2ib ft^l EL ^S^xil £A|»[q. 

H» ^S EL ^^XIOII 2»OjA|. £S^a|(2)3| HH0 ^^S^(14)2| AfO|0i| 
(17)5 Q^5HA| ^7| EL#(4a)01| S7|j5 EL*(4a)U10l|Aj gfg&q. 0| ff7| EL#(4a)oM 

¥E1 BSff SS £ 30II S[#fiM EAIff H^2f B0|. 2|9 5^ UHS ^^2^(14)0IIA| SfAJ^ ^. «g 
5SaaK2) SI xjga5^l(D# 9^«A| £ 3(b)2| S^oilfe qA| ¥S^(3)1 g^sH>M g7|go£ t 

AJ»q. 0| 3^. 4B|?|- 0{|O|Ma(1a) §H§ XISSS^KDfe ^50| 5fO» 1011 

HM. SIAfl A|(2)S¥C| ft££|fe Um ^Ol. ^^^^ n S ^OlSq. SE» EL#(4a)2| X| 

S9M(1)S| A|O|0||^ ^9 £S^S|(2)0| 7HXH£|0i 2|^Q|. £^^2f(2)2J Of^^q 

£ 5f7| niisoii ^21 tioii ^J|5jog 9^5 ^ >is omq. 

£ 4b ¥7| at (4b) g ^^#(4)o £ Aj 7|Xlb S £92| ^^^XP2| ?50l|» £A|8fe a£M. £7|£ 
£ 1 SEfe £ 22J ¥9 £9^ 71 S (A) Oil 2iO|A| . £a^S|(2)2| XJ^ai^|(1)2[ «|Ui=S| SQ0II 

&S£(4)OMA| ^7| EL^(4b)5 ^^18131. ¥7| EL£(4b)£| £3^^(2)0] ^Q| = o H ojoi| 
^(14)0| ^x|EjO] 2«q. Sgl. EL*(4b)MAlb HBS|SS ^7| ELXflSMAi A|g£|3 2ife ^7| S 

94 XHSOI0. m\ niffflOl fflOI. A|g^ ^ »q. 01 ¥7| EL#(4b)2| OHBOilb aSj§5 a^SfOI ¥ 
b ^01 B|^5j8|q. =?m*\2.£\= 3^(14)31 ^t(4)H}2| 401 a!/SEfe ¥9 £3^^(2)31 
(4) 3} 2] AIOIOII ^S#0| ^6 XHSM ^3^5 S^J^q. ^XH0l|£ 0|MX|^. gJ2!^£M #3§0| ^S 
a 0111 5S Y 2 0 3 , SiQz^oi g0XHM 0|^q. £ 4<a)b X1S9*XI|(1)S| 2|^0I| ¥9^1(3)5 ^xjS| 
XI %t ¥71 EL ^^^XI5. £ 4(b) b »Sa*»(1)2| 2|^0l| ¥9^11(3)5 ^xI8I2 2ib ¥7| EL WB 
iX}5 £A|ffq. 

^7|ff ^2} £01 g^Slb ¥7| EL ^3A40fl 21014. ¥9 £3^S|(2)3| «H3 ^^S^(14)2| A| 0| 0}| 
i3^5jSI(18)M a^«H4. ¥7| ELg(4b)0|| S7||g 07WJES. ¥7| EL#(4b)U|0(jA| g?9&q. 0| ¥7| EL 
S(4b)og^£| g^9B £ 4011 E4ff «W V0|. «|S. £b ««0 ^(14)0114 Bf4 

¥. ¥9 £51^^(2) S! 3 33831(1)5 S3WDJ. Eff £ 4(b)2j 9¥0!lb SEff ¥931(3)5 5^ 
8H4 Ha2£¥E| 84B0- 01 3¥. tf£|?f OHOjSai(la) ^0114 S^£|b nS88«(1)fe 33501 

^81 2|0|4 (OH ES8IHS. ^7|2| ±|(2)M¥q ft££lb 012} ^01. £|#5 71 S feOF Sq. 
tf§2S, £ 5b S B^92| qe £2*£X|2| ?«|^oi a,a|2J gqj2| qg gJ2fl5 £48lb aoim. 6161 
?} 0l|OtM2K1a)£4 9^£Jb 3gS8S»(1)2| SQOU ^S#(5). 0115 50 PL g^£(5)5 fl«B ¥S 
2| ^^^Xlt £48}b SOIQ. ^^g(5)0| PL ^Sg(5)ej 9¥. ifSSS 95 OI|LiX|M 8|0| PL(2M 
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^H|UI£±) fe^mfe PL tfitfHSS S^EjO] g£fXH££Alfe ?3|«iS. ftPIXHS. Sj£ 3^*1 

§ PL smmb aoisje. x«B£|X| #3 A|gU 4= 2iQ. £ 5(a)fe »S9M(1)SI «Affl = 9*1 
(3)1 g*|3|X| Sffe £ 5(b) X|SS§xfl(1)S| 5>]*0J| *SXI|(3)g 4X180 21^ *S±X1 

1 2J2| EAIBq. 

#?IB 0^21 »0| »S±XW PL HT^#(5)g ?^X|fe PL tt9$(5)0[| 2|B PL %M 

0||L1X|£ mOI ttSWHS. gx|3HA| S?|tt ijfib SLSOI. PL g£J§(5)g EWWte 2£ 

£A| X-|gggx||(l)g OlgSUAj PL iXH 82ofE» B aoiq. PL tfSg(5)2S^E| it SB #B £ 5 
01! fi}tf2£ £A|B aoi. XISVMO) SI 99X10)5 ^tS^M 9AtS}feCI|. £je|?| 0||0|£a(1a) 

§2s §3£i^f «sa»«i(i)fe ^upoi ^si *mai iou es$i°s. #2121 ^iooiiai 3££j£r 

aO|. S2| "HOI ^0\X\U\. 10| *«B PL g|§ 4* 21C[. 

£ 6g £ 5(b)5| ?a2| PL £X*g 0|«fl]Al gggt 9QW&B2I gj3lt SAimfe 510ICN . ^S*il(3)£ 

ai #aiB(ii)£ oisma. »ej»(ii)2j &q hqoii xi§g#xii(i)£At aiois^sj ^ej(i6)g 

*I9«0| gxIB^I otsa ^Bl^h Olioisa afa«16)2| SB Oil PL tt3S(5)g gx|3|0f 8«oHa HQ. 

*5|»(1D2| H30{|21 961^ 0| 0| £9 HW(16)2| 83€ 4MB £2|?f d|0|£a3SrjJ|A|2| #-2! B9B 
41 01 4 g^AJAJB gQjjg f^ejBdD^OII a ±B 3g^2£ agg mOj g 

AIS 4- flQ- 

SEB PL &£§(*)£ £?|B ^8 PL 4 21Q. S&SS ^£ Y 2 03 : Eu(S». 

LaP0 4 : Ce, Tb(*j) Efe BaMgAI 10 Q 17 : Eu(S) §9 ?7| §S*|jg 0|§5ffe »0|0|. §fl£ ^fe 4|. SAf 
Slfe »2|flS| »S §0U tlf^ 318| £2|8HA1 AfS^P. SEB. BB*|03 ft?l ELXHSSAi A* 9212 a 
b 4£4IX|£. S3 3SXWI XH£ §Q£ PL tf39(5)S 4 2iQ. gsm OflOlSa tt|af 

(16)2| fiBOII PL g^^#(5)g Sasog 2iOiA1b B4HH 5Efe ±n*EJgg] §0|| SjSfl 9S*I|2| §3 84 

2Ji«ae 89x111 SHCHI Cp£| 0|g6Jfe gBjCH, § StWiAi Ol ^^Bj^ £5| 

?f OllOi^a HtSK1B)2| HBOD £5«HA| 2J5B »0B 500X: 0|^2| 3S0l|Ai tfAIBP. ft 

7I3II2I oigsi^ s^si oigsib s^?^ 2iQ. 

ft^i?ij ^aieiej ya ■ eu §21 ®%nm taw snB ^aeii 

01 gmCH. Oj ftSIBODSI fiSOll £58(2, SOO-6O0lC0flA1 ^aSSJSM gOHl Xil>i«l|Ai PL 

SEB. l^l^ei£|2| y z o 9 : Eu &£| 51 B^IS SSWI. £4B 1 SI aiBSaxilS Sft« 

^ g^jOIJ StfA|9| SflB ^5i2IS 0|g6U. 0| ^^B|§ ftE|B(11)2| fiBOII £S«OI 500-600'C0|| 

ai ^s°£mi m Twsmgw % jspwim pl &^s(5)e s^bq. 88«si 
^# eai^i ?ib ^oioi. on s ^b. ^^om^# o|§^ ^ 2»q. 

SEB SS^IISJ SgSIb ^IUEi^ 100-300 «. SSE 200 -400-0. 5!5£ 0.7-1 Pa*JE2| 

^§5HAj 3^ 4 MQ- PL S^#(5)2J ^|^ XllBElb ^8 OWp. BiflS^S PL g% 
#(5)P S««^ S¥b 0.1 /*~500 /ai§£^J U^5|^q. SEB. ^sH^g go^ PL yj§^(5)M 
Wfe S?c 0.05 wiS£0|CH. 4^ HJ^BCil. ifi tfiTS^2| 2S2£ ^^5^ 

210| 

0|2| aO|, ^5J?( OllOiSa «tH«1B)2| HBOII PL |tfg#(5)£ S^BOII 2iOiA|. PL »£t«(5)2j S^x« 
^ei^f OIKX^a ^2|(16)£j fi^¥^0|| ?3^ifijif0ll 2^5HAi PL tfM(5)S Olioisa 

«[BK1B)0y Saf^SE fe^l 4 2iOi. ^B|?f OllOiS^ «fSf(16)§ 7HXH8HAI PL g*S£(5)§ ftEIB 

(11) Oil 3«r« 4 aq. 

tf?IB U[2| ao| S^£|b SB^SBOII CHSH. PL B2fg(5)q| X|£|tf§ 5AWB . PL »3S(5)S X*2| 
flOII 2j6flA| Oj?|£|0| PL ^#(5)0]|Ai tfiTB ^^^f OflOlsa ^St(16)8 §6HA| ftS| 

BdDOII Q Algol. ftBIB(11)S| HB°S¥E1 ftAJBq. o| g^. PL ^^#(5)3f ft2JB(11)2| A|0|0i| 

e^eoi ioii ?i7?i^ ^ej?i ouoisa «w(i6)oi ^xisioi a^i ohsoh . pl yrss(5)«iAi ^q tirae 

5[S ejAj2|SS ftBIBdDOll SJAlSljAl ftBIB(11)2J 532^ ^Afoffe ^0|0{Ai. USB 
OilAj £ttf^£^A| UISOI ^1 £101 »2IB(11)2| HB2£¥£| S7|gS£2| 3S| 9|ftB0| 

ofxicn . SB ^B2] SB^ ?|E^( ^o^xib ?10|q. 

5E 62| £A|2| 9E«0||Alb PL g>a«(5)3|- ^|B|3f OflOl^a «fSf(16)S DJS ^BB 2^H2| #°SA| 
HfcU. E 721 ^A|gE«0||Alb PL ^#*(5)^ S©«| ^JXf^ »tf 9Efe &X|A|B ^Je]3f (X|0|£a «W 
(16)0I|A| SaSESJIMAI PL ^^#(5)31 ^SJ^t Oil 01 £3 W(18)S| 21^ £^ 7[X|fe «US| #8 g 

^ms^ «3 aq. oi ^g. pl ^^^(5)8 ssxo gjx^ gtf axiAia tf2i?t on oi s a ^st 

(16)SS B3B0II aoiAib ^IB S&*(|2J oi^Xfg sirs ^^aj^b ^yeig SfllStjl. 0| Q^xil 
£JX|M SOB ^MAI^B #^£11 ftejB(11)2| fiBOil ^|B «J2I ^8 Oi^ y dS25 3g# 8HAj a 

^^AI^JB ^«ei§2| 93X11 gjX[2| SOU|fe ^^A|^B ^e<ej2j gSj S^|0|| CfloflAl 10-B0 §3% 3 

^ssib aoi uw^iem. eeb sb« bxisi ^jxigo^Aj- s S | xjibsixi^ »«b. 0.1-100 
oiAUtt u^si^q. SEB. oi g^eii oigms s^xii ^jx[b oiioisasoii 3D 
3e«Wl B«» tfaom. ^jei?l ouoissioi wbcisi ^2 fteieonoo 2!oiq. 
^5 gfioil a}e| ^^SIB. gi^E q^ 86TB q. 

012} 301 SSSJb 9B »SB0y q6H. a g>3§(5)0||£ a^ t*W\ OllOfSSJ ^St(16)0il X|2|<M« 5 
AfofB. tf£|3( OllOISa «*SJ(16)g2| S^xil XJ2|>jog 0|7|E|0j ttSBP- 0|fif ^0| . 

oyoisa Hra»(iB)onAi »sb seiBdDwi ^Ai£im. fteiB(ii)2i 232^ SAtBq. 01 a 
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°. ' E£ £§B0| 1011 5SB 2£|3J 0BO|Sa 44(16)££*?E| gJA^E^ #£IB(11)0|| 

flAtWfl. ffSie(H)2| H£0£ ¥E1 gAWfc 31S1QI. ^gO{|Ai, £48£ S A| #££|b B|80| 

5|^i£j0j RS|B(11)2| S0O£¥EJ flftlOl feO(X|D1. 90 tfSBfil HS£ «£?KfeOJ BP. 

^Waoi. SSEIb SB»8B(B)8 SBS3SSH2| »SB££A| 0 |g& ^ HP. £ 8 ( a ) oj ( b )^ 
44 £ 6 gy 72| 8BW9&(B)S 0|£B SE g^SHSJ ^aig £A|Sffe ao|D1. 2DH2I SB g£B 

(B)g pl tt»s(5)om gem otiofsa 44(i6)e g*iB toaj?i 88*pii ss 

B2| ?iS»&W\9i ^^XH(20)P g*IB£^ 2DHSI SB a^B(B)4 tfgXl(20)£jfc| 85W0I 

a anii52K2i)e aa«u. 01 h«is2>(2duioi b 221 #33^(22)01 gxiyoi hp. hbiiszk2i) 

L80II 48. 3£ Xe. Ne SEb Kr A£ 0|g2j 2BB €9 S|WWJte?| ggj£)0| HP. 

01 2f »0| g^Elb SB^gjHOII CHSfl g/SS^(22)A[0|0|| S#8 SWHAI ^£&2§ £J£?|3, ££j 

a^(22)H£^ei «jsb Bawii £i«h grsset*ow a j?ioi. gei*oj g°i sb si ?^£¥Ei 

X}2I£0| BKKfq. 0! XF2|£j2| Hl^e OPIS90II 2JSHA1 P£X|B. 0118 8B. 185 m £b 254 
mOIDI. 0| XWflOl SB *^B(B)£| PL gJ£g(5)(E B(a)2| 3¥) SEb OilOjS^ 44(16)g2| 

88£|(£ 8(b)2| S^)0I| £At£JB. 8»xlW Op|E|Oi 2MI80I ^EjOK 8Qtt9B(B)8 ^Aj?f a 
H£A|21 ?|£8 iUBAjlJ 4 HP. ±82| S3 88!SH2| 2*0||b 0|g8FX| 8*2. 31 ^2| 

^SOil 2j«H g88|fe £!S X|2|d(«S 147nm)0iJAi 88318 g*iJA|?IE^ sffe £0| BP- PPAi. 0| 
S^oilb 8S*ll£Ai 33 Xfsidoil CH5HA] opiSEJf fe£ 3!8 oie^b 3! 01 Hf»a|»q. 

SB. U0| g£]£lb 9Btt8B(B)B gBfZEDfr q^§ej|0|£j ^8BH£Ai 0|gif 4 HP. £ 

9(a) °J (b)b 44 £ 6 °l £ 72j 8B«»B(B)8 0|8B 8Bf*Qf P^«eOO|S| gJBjjt EAjofb 3101 
CH. #3*11(23)8 AMOll b B £2| 3^(24)8 SB Oil ^x|B 7|B(25)2| HBO) PL tf»S(5)0|p «S| 
5^ ^loisaj 44(16)8 «MB SB »SB(8)2| «3J Pi^Sf£^ SVS ¥3 «H*]5|2. SB 

»8B(B)a ?IB(25)2| ^?j£| 7^E|YAtO|0|| ^^(26)^ «X|BoSA| SB &SB(B)a 7IB(25)3|- 
^^(26)og §ei^B HBHSB(27)8 8a«3. 01 a«ISB(27)U|on Ne-Xe?^ §2| S| ^[^^f ^^]£J 
01 HP. 

0121 a 01 §^EJb MP£Df P^^aiOjOl} HOjAl, S^(24)0i| 5J^^ B^SfOj gs^ss S 
^(24)o £ «q gSX[01| 2|5H ttB8B|SDP( MU, 8^50Jg2| 5| XJfilflOl gT 

^£|D1. 01 XWdOl SB ^»ffi(B)2| PL gmif(5)(E 9(a))2| 3« 5Eb 43?! OllOiS^ 44(16)g 
°J BBXIKE 9(b)2j g^)0{| s/^sig, SS*||7^ 017|EJ0| ^JA|^0| tf8S|0| a SB ttSe(B)8 tf»A| 

f\ p^gaioiHAis 4 hp. 
[fl"/ioy] 

OlOiAl S « AI0H0R 2jo« ?«j4SS tf 8Bq. 

(6IAI0II 1) 

Ei|e^0||«A|^^2j S2|3Wi(eae/j«| r D||i^lB|^|0| S51 j 2f 0||B^^ 47:B1S SSSW 

g seb ^ 28 aaxsrsuo^ wibss s^oi so:i:bis Emm b^m nssq. neia. 

A^2| B^|g 16:172] §^B|£ fiBSRAj ^8 «4A|tfB g^M 1.1 m». Egg 1 .552) #£|0|H ft 

Bi^ S^£Jb ¥S^I(3)2| -B4 fiBOII 4W»2. 700 min H 2| Hs^oiiAi 10SB ABaSMq. OlOjAj. 
^^/j^Bl ^s>AJ?l^, g: 28 2U% &SU0f«: DIIB8 = 162: 4: 64021 §^H|2| 5^2] 0l|O|S § 

qgoil S4*a ^^oiiai of^^ oiioisaq. 

OlOiAl. 0|£| &0| HM OifOISg yj^Sj SH^s8 ^^|b a£J0|H ^E|l fl| 0|jgC|^yS2| 10 

0|A5^i §^g0|| *jX|o[3. Xie|g fJP. 0| 2| ^0|5HA], 44^21 fi 

BOII MS*. ^S^f(3)^ 0|^SSB8S0| §jX|5HA| S»B88 A|8» *. 3£|g^|gol| i^S^I 

^ 0J \s\ B<y?^£ XH^H BOt. 16 MPa2j 5B^g 5^J?||t ££g ¥§Ai|(3)2j SB 

Oil i§§ 1.03. 4?« 30 acb2| ft|e|?t 0flOf£a(1a)(H| 2|B X|gsg^|(i)8 BSfflq. 

□leiH. 01 XiSS 8^11(1)21 ¥SaJI(3)21 BCI4SI HBOj) PL WXI&B &^DIh ^fe£J^ 4*H[£2|± 
(8-o[E^?1kB)^¥0|fe: (^)^^^2j H^«4B 7^118 50 rm2| ^|£ £j§g^Ai PL |tfB8 
(5)8 ^Xj»f0j, £ 5(b) 21 =?52| PL 4tXlB »4«aq- 

(uiaoiii) 

61 ei^ Oil 01 £9(1 a) Oil 2| B «SSBaII(1)S 8^«X| 8U. £^0|E ft£|£ S^SIb ¥8«(2)2| B= 
HBOII. 6IAI0II 13J « 0| 8HA1 PL ^SS(5)g flflBU. PL ^Xfl M*t*mQ. 

d|A|0| 1 SI UUOII 1011/4 3b a ±XK» £|0)£(Xf2|d)^ 2EA»«U. *8«I(3)£W 

ssaq. aae £ 10011 EAisq. s iou)b ^aioii 121 pl ^21 ajb. e io(b)b ujiaoii 121 pl 

^Xh21 AI3i EAIBP. 

^A|0|| 12| ^Oil/rife PL gl^#(5)0||Ai V8B E 10(a)0||Aj Mb Uf2| 2fO|. HBS£^E| 5|Q 

B^^£ ^y^0|3. Em^o^Aj ^BH£^E| ^6!£lb ^2] glbdl OfSHAi. b|I20ll 12| 330» 

Alb E 10(b)0||Ai fib b[2| SOI. ^B ^l&XfBIBOl 35WI ^So}2 HO|. PL g^g(5)0||Al tf«B 
CH¥MO| E4^°^A1 ^B 7^X1£|^£¥P ^^£|3 Hb 20IHP. 

(flAldl 2) 

^A|01| 13} i>0| CflAi ^6 ^^A|^B ±E|SXII S?IU|0|| ^OjWH. 0| g?|8 alHIB ^OU 

obai ^xi^o£^ ast -oiioias maq. a^b 8/iou 1^ sroi chai ^ei si ssxi ei^^ 

»BH£A| g§80| 1.032J £2131 0l|Ol£^(1a)0i} 2|B 1 cnx! coxO.S cm2J X|S8S»I(1)S 32iP. 
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OlOlAj, 0| ^^MXj|(1)2j £1 = S0G1I ^mEi§Q££ ¥fll 300nm2J ^«£!g ^(IT0)2| g*|SH 
A1 £33*1(2)^ £ 12) ?£2J Efig 7IB2J *2hfcX*g 7|B(A)S JJISWHP. 

oiot/j. »gasxii(i)g mxib eromsi ^3 Eaastosi seoii n. N'-qmia-N. rr-ui^o- 

HBMyM. r-U|«IU-4. 4 , -qofSJ[(?) BtWa^aiB 50 nn2| S!5S«»«3. CMI 

□Is ^^eife ^«|[ee|i:(8-5|E£?lfeS)a90|fe: (?) Hfc:»ata 4*4^1 ]f 50 nm2| 

g^£#3} gf£#°S 0|?0|S tfJI EL*(4a)g a*Wa. Ci^OI EL§(4a)#0l! g*¥0|fe 
1 150 nm2| ^Z)|l£ SSg^SHAf HH0 2^3^(14)g E 3<a)2| ?£2| £?| £L gm±X|g 

(^A|01j 3) 

20 nanxl mmxl.1 mm. SSfi 1 -552| ft2|ff2S ^Sx«(3)2| gi = SB Oil 4A|0|| 13} U0| «HA| 

a^^HS 1.03. ej^ZHI 100 a2| ^Jej^f Qi|0|£g(1a)g ^x|6«At ^99«M(t)fi 

2. 01 ^gSSx||(1)^0B £niE1UB°£ ^| 300 nm2| #2}°!g ?*I<IT0>2| °|g gx|SHA| 99 EE 

asK2)s a a s^oi. e 221 =pssi es^ ^i&oj ust^x^iewg nmttflct. 

0| ?S£Sa?IB(A)S 0ISm3 3*^ AIOU 22} SO! 81 A| f*7| EL#(4a), HH23 2^33(14)S 0X| 
8HA) E 3(b)2| ?22| ft?| EL g*9£Xta *H«WHq. 

(HIHOII 2) 

4I2|^ 0||O|£3(1a)2| XlSaM(l) PliMOII 1.1 mm, SB« 1 .552] ft2|BB 0|g*HL Mfc "a 

AJ01I 22} SO| «HA| #71 EL SJlteXfrg AJI^ofSq. 

(tf/100 4) 

a AM* 22} ^01 9HA| E 12| ?£2J y}g£X|g 7IB(A)g H*W2q. 

OICH Ai. 0| ?IB(A)2| 99 £SasK2)2| HE^Oil a3#o£Ai ¥511 0.4 «S| SI^SS ±mq§gj°£ 
83513. a ?| Oil &X\® g^2£ 9fll I.O /*2J ZnS : Mn(Mn £E 0.5 3§J»2| S*§ ^XJ^flAi 
EL*(4b)l ^x|8[3. QA| a SI Gil §2§2£Aj 9fll 0.4 mS\ Si 3 N<#g ^UjEig^o^. S3£f££JMA| 

HtaS(4)8 99 £S^a[(2)^0l| S^Sq. 3S|2 tf€t£(4)?|0t| 29D|^8 150 nm2j 9fll£ 938^1 
§HA| UHS 3^2^(14)^ g*imot. E 4(a)2| ?3E2| ^| EL tfg4XtB WWBQ. 

(£A|Ol! 5) 

gAIOH 331 S0| 8HA| E 22| =?£2| HTS^S ?IB(A)g XHSfSHQ. 01 7IB(A)g 0|S«I3 H^b ^Ai 

Oil 42} S0| SHAj EL#(4b)M ^^#(4) KHa^^S^(14)§ g£|5HA| E 4(b) 2] ?352| 

^9Xi!(3)l }|X|b EL ^l^aifiq. 

(01 HOII 3) 

0||OiSS(1a)2| X1Siax||(1) CHtiOD ¥2HI 1-1 mm. SSfi 1.5521 fiEIBS 0|g8|3 H2lb AIA| 
Oil 42} SOI 3HAi ¥?l EL g/^rtXfM WW«BCf. 

47| 4A|0|| 2 SI 3£| UII20II 20DA| flRS M\ EL&%±X\2\ £51^^(2)2} «HS ^^51^(14)011 

7V2J 5i^SS(17)g S^«HM. SB2| ?|E(ymS2] S>dO|| m^M 45" 2|E2| fl£)g ?|£^|(01feE}Af 
XII LS-110)S ^Sliiq. EES. 4A|0|| 4 52} UIIZOII 30|| Ai fllSffif ^| EL »»^X}S| E 

2^21(2)3} BHE ^^3^(14)0(1 100 V. 400 Hz2| I2^SS|(18)§ Q^6«A|. DfS^XlS fi^2| *|E# 
9l£?ll(n|fe^ fllLS-110)^ ^§S2Q- 01 g S3}g H 1011 UEfyjQ. 

[H 1] 





*|E(cd/in 2 ) 


AIO0 2 


460 


4A|0fl 3 


420 


UUOil 2 


150 


a aim 4 


290 


aAioii 5 


270 


U| noil 3 


100 



H 1S¥q aAlOll 2 a 32| ^S^X}2] U|H0fl 2 HqS ^HDf. ^oj 2|« r, 0) ^ 

01 arSlS|D|. Sff aAlOl 4 S! 52| ^§^X}2| HIHOII 3Sq£ ^ °D1 . «S| 2J^ ^Igf^OI ^ 

^ aoi ^eisiaq. 

(aAlOll 6) 

Ljl^f^S 2.0 ®m 0}A||EAfYB 17.5 B 3} 0M|£tt ¥^ 43.3 g3|2| g^MSOil ^2J 

?}(qra} ^i) i.5 om ssfli^ ffw sdAia ^^ajg saa 1.5521 h£Jekh)2j sqoii es«u. 
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be!. aiEBfDi|s A ,A]£o| gei2Di(gaMAWi r m&m\ 01^51 j 21 oii&g§ 47:bi^ zm\ 

4 A2ij§ SXlloQ. 8. 28 °J£LJ0f 4> . 0UB§§ Si*d| 50:1:8l£ 5B5H4 BS1|8 fll^SI 

SQ. A*i|3f 16 : 172| 4WU|£ Stf«BA| g ° &344B ftSISODSI 

saB eb^oii aisma. ±o seisi sis4oii oi f*eiB<ii)8 w f*2i»(ii)« 3S4?i sbib 
di)2i aeoii g^44B s*i8 ^£ aaataQ. 

OPIM. ±5! 5E12| 324011^ D1&I DIIBSS £014 Ollfig S«7|3| £l£^ «3 HS«. SB ^Bl» 
(11)21 S/ag 700 rpmog 10*2* So|«q. 0|2J 20I3H4. g^44B §^8 £ffl SUB ¥. 3«B 
^x|3H4 g^44B8 aStAISQ. OlOjAj. 0| ^Sf^2| gj4S[988 S4B «BJB§ = : 28 %&£L| 
014 s : 0}|&§=162 : 4 : 6402] 4gd[2| 232| gf*tjg°t|g01| 8X1813. 480114 8114 0II0I2& 

oioi/4. Bwsfsi aamagg sg°^ aa» m±e(ii> oii5s&i g«i *i*i»o5ai Anas *. 

ftBIBS 2BS7|S0|| tfOj 32831^8 eqst B£pt££ *H¥3. 801C. 16 MPa, 24ZJ2I S2J0II4 £2 
31! a2B°£JM *EIB<11)2| SB 01 s|¥»ll 20 «2| 4£J:?* OllOlsaj B[e|(16)g 3£SH4 §3 
HQ. 

Q|OfA|. Y 2 0 3 : Eu(8B4iaW 24 g3f tt?0|US(2£?2| B&H*\MJU 2*WI) 12 mg8 3.0 4£% ^£ 
2| MBIOJIg^! ^A\0\S ^g^KsSfll) 25 g3* £4*B s 5 g3f 0.5 ®m ^£2] 3IB ^3^1 4*8«! 10 

0 3j2| Sertoli Stf4B saiSSQ. oi ^eii #£PiB(H)2j 4£l?> oiioisa «W06)8 9 

SB fiBOII £5812, 600'CS 10ffB ££8*01 gOH SJ §3*1^ J3W»°S*| Y 2 0 3 : Eu£ Ol^OiS ^ 
3WI 30 *a2| PL tf€tS(5)S S38|0f. £ 62| ?£2j 9BttS&(B)C W3«q. 
C^AJOIJ 7) 

44011 63i 201 $H/H ^ae(ii)2i hsoo si ££i?f oiiofsa Hf2Ki6)« a«s pm. 4ei?i 

OUOISa ttraf(lB)2| fiBOil 4001C. 0.7 Pa. 200 W2| ££0114 ±E|E|§|B2£« ¥WI 100 nm2] Y 2 0 3 : Eu 
2| ^IM 838101 PL &3S(5)S g£B°£AI £ 62| ?£2] SB W»B(B)B flstHQ. 
(4401] 8) 

qimsioi|s A | aj^si sei32Di(ijae^ ^ r wm &emo\* )^ nii&gg sum 47 : sis 

M A ei|8 5«|8f3. SEB S. 28 ^£UU4^ ^ OilB^^ SBU| 50 : 81S £B«HAJ BQJ|M SXlia 

q. B&flll a^S/J Y2Q9 : Eul 0I88R-, g^l a»S* A ««2| 8 3|g 40 : 29 : 312| 

£ SBBHS*|(aBA|2l 1») a^fl ^i^B a^A| £«I8H2. ^A|0I| 1» 

^OloHAt. S^B ftBIB(11)2| HBOfl qsrna. 6IAJ0II 13| ^0| $WM ±& E£B. 

^aioii u 901 sHAi an. 011 013. 22j?ii assw st^i 20 ^01 smit B*m£ ^ej^t oioisa 
^skib)s ffgeoDtfoy aaassw £ 721 7^21 ttaewe astjw. 

(0| Ml 4) 

^A|0|| 63| tfO| 5HA| »2|B(11)2| SB01I ££9Jg g^^f ^c. ^ BJ 0l|O|Sa ^(16)8 S^8^ » 

2. 0| 9| 00 ^AIOII 63[ ^0| SHAi oiiflgog Y A = Eu2j PL gm#(5)§ §^.8|2. SB X||ST 

(WUQII 5) 

A|A|OP 73J 20| SHAJ fcEJB(1t)2| fiBOIj ^^2|^ @^B *. ftl B| 9» OilOfS^ 4^(16)8 838**1 & 

3. 01 ?{011 4A| Oil 73} 20| oH/H >iIHEi^o S Y 2 o 3 ; Eu2| a g^S#(5)8 ggSfll. SB »SB8 4 

&?\ 4AI0II 6-8. U|J20|| 4 gj 50114 26 90 &SB8 0|§8HA1 £ 83f 26 SB g^^H^ 

WMP. 3213. ttHISBOU He21 Xe2| S| 7^5Bg8 ga§H4 ^£^3AIU££J*i B«B 147 ntn2| 
X|2|doi| 2|8H §B tf3B8 W€TA|?| H 12| 3^2} 201 aa»SB2| SB2J fl£fi a<yoi| CH8H4 45 
• 2| ^£0114 ^SMCJ. 

S3f8 fl 2011 UEiyjq. 
[fi 2] 





?j£(cd/Bte) 


44011 6 


200 


44011 7 


160 


44011 8 


210 


uiaoii 4 


no ! 


UIBOU 5 


70 



S 20|| LfEiyj H|2} 20|. 2\ 440||2| 3is fi3 o| ^ E ^ f ^oqi, g|s g0 S^^H^ 38 4 
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ft 2|«B. ASS Ml 3 gjUSJfe 33 C|j5|£2| 3£§0J ^3| ^OtflDI. 2I¥£ ttftttfc 

aesoi feoixife a^e 2£ * aq. 

1 *q 32 1.30 oittsi ^§1^ 5fxib xiss&xiisi ^oi£ musi saog saw 520SJS ^ 

XI fe SIM ?§2S tffe tfS^XfS 
3?$ 2 

*i|1»0|| aol/tf, 05| ^S9M7| 01! Oj £] 31 sgog £®4:X*g 5|B- 

3 

*nson aoiAi. 071 ^hivi ^em oiioisaa as ^shs »3*xig 51©. 

4 

JM1&0II 2iO|Aj. 07| flSSMIb Q\m\± 2;HS| 3S§ 7*X|D|. S»2| S£0OI| E30^£ 5f 

MIX} *I14&§ 0|J= «! BOH'SOIAI. 05| £E5j05|O| ttStEIS ¥3. 4Wfi!S OJB- fiWOlH 
il^lkffn, 8 ' S * fl6,B 510,5 X|S£ S^fEJQf ab *M ^925 mb 

M\W UiXI Oj^ «» »0D aOiAi. 07| ^SM^h ft£| Efe ^S^X|£ gJ0£]Oj 2ib %2 ^0 

°£ gJS^XJg 7|». 

wet lhxi wss oit s son aoiAi. ^sae^ih ^9 aeiei 21 wfe gi>±xi 

§ 5|5h 
B 

KI3S 9£b «|4S0(| aOjvM. 05| X|gggS||fe ^ojg hxjo £ gg^flg 7IB. 

*I1S £b XJI4&CHI 5|Xij2j gJS^Xfg ? \n\ §y tf^&g 7tX|3 0|^OfX|£ £3±X1£>H. ^3 
8 Xi^^MxlIM 7fX|b Ql^mfe H^Oij 5|X|b *S ^§2S 8|fe WShfcXK 

378 10 

3?8 11 

K|9»0I| aOIAi. 05| ^5| EL££l sgog S| - tf^Xf. 
3^8 12 

^JS^JJ-y B 0 i*P = ASSAM S|01£ mU2| H0Oi| S^H/H tt^SS 5JX|b 
13 

^a^i^oy i £q 32 i.3o oimsi 7jxi^ xigag^si ^aioi xiggaisi 

91011 tfiftOI ^xjEjOi ab 5ie "S2£ CFfe ^^4iXf. 
St 1 © 14 

wi2»ai 2AoiAi f 05i xisiMfe on oi £«. uw«i»7isfe 0ei5^ oiioisaa 3g ^d°S & 

^^Xf. 

15 

Jll 138011 ?10\M. 051 Xi^^lxllb OllOflSai. W»S|«»3ISfc 0BJ5^ «0|£aS! 2!^ sg££ ^ 
16 

AJI128 LBX| ^|158g 01^ e 80« aoiAi. 05| B. UtB^*PI£fc fteiB2» 2!§ ^S2g 
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17 

^9*D#0|| &SS0| gxi£|D|, |^*0| gf*?XH£<>| gjXfg Stf £Eb aXIS flgSMlSl »>S»o| 
18 

AI|17»0I| jyOjAi. #7| X|£8Bxlli~ OlfOiS^. 0||0|Sae! ^92S 

19 

xiinsoii £»oi>h- a?i ^sxiib e. Hfg^ffpisfe seise! 's°s »»±xi. 

*j?&20 

fl|12» LflXI X1I15©. «|17» §y XH18&S OfH B H01I 2iOi>M. #71 ggSOl PL 3XH30I 
SAT5I01 gmSfzr #21 ag sxjo^ 6 [fe 

St»» 21 

weie^oii aej^ oiioig^ «tsig ?fxicn. ^ej^h otioisiysi m^gou untw^na oi*g 

£^2| ^°Jg ggS} ^B)?[ Oil 01^121 tt|S[^oil gg£g ggSIb 9tb ^^X^2| 

S?« 22 

»e|»tf«l «SXHS2| ojjfi £Af QXIS Xi^SiAi|2i «tS|oj gggg 7^2 01^3 g/^^Xf^ 

mfe ^^21 ais^a. 
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